Objectives: The aim of this study was to assess the presence of burnout among professional caregivers managing patients with severe brain injury recovering from coma and working in neurorehabilitation centres or nursing homes. Methods: The Maslach Burnout Inventory was sent to 40 centres involved in the Belgian federal network for the care of vegetative and minimally conscious patients. The following demographic data were also collected: age, gender, profession, expertise in the field, amount of time spent with patients and working place. Results: Out of 1068 questionnaires sent, 568 were collected (53% response rate). Forty-five were excluded due to missing data. From the 523 healthcare workers, 18% (n ¼ 93) presented a burnout, 33% (n ¼ 171) showed emotional exhaustion and 36% (n ¼ 186) had a depersonalization. Profession (i.e. nurse/nursing assistants), working place (i.e. nursing home) and the amount of time spent with patients were associated with burnout. The logistic regression showed that profession was nevertheless the strongest variable linked to burnout. Conclusions: According to this study, a significant percentage of professional caregivers and particularly nurses taking care of patients in a vegetative state and in a minimally conscious state suffered from burnout. Prevention of burnout symptoms among caregivers is crucial and is expected to promote more efficient medical care of these challenging patients.
Introduction
Working with patients in a chronic vegetative or minimally conscious state is a real clinical challenge. Vegetative state, newly called 'unresponsive wakefulness syndrome', is characterized by the presence of arousal in absence of awareness showing only reflexive motor responses [1, 2] , whereas the minimally conscious state has been defined by the presence of inconsistent but reproducible goaldirected behaviours [3] . Some of these patients remain for many years in those states without being able to communicate with the outside world. Hence, their medical management might have a significant psychological impact on healthcare teams. Indeed, the importance of motor (e.g. paralysis and severe spasticity), physiological (e.g. tracheotomy and gastrostomy) and cognitive (e.g. memory disorders, aphasia or lack of adequate communication) deficits involves intensive management. In light of patients' full dependence on the medical team for all daily activities, the practical and emotional challenges caregivers are faced with are evident. The emotional aspect is of particular importance when one considers the low chance of recovery in this patient's population, the risk of life-threatening medical complications, the possible premature death of patients and potential conflicts with families.
All these components can contribute to serious psychological distress and more particularly to burnout [4] .
Burnout syndrome can be defined by physical and psychological emotional exhaustion, depersonalization and a low sense of personal accomplishment [4] . This syndrome occurs in response to both physical and psychological stress encountered in the workplace and is relatively common in professionals taking care of patients with critical illness, particularly in medical areas such as psychiatry, geriatric, oncology, emergency, surgery and intensive care units [5] [6] [7] [8] [9] . Burnout may decrease quality-of-life of healthcare professionals, generating symptoms such as anxiety, irritability, mood swings, insomnia or sense of failure. It has also been associated with substance abuse, early retirement, physical illness, absenteeism, depression and even death [10] [11] [12] . Caregivers work in emotionally-charged situations that may lead to conflicts with patients, their families and other members of the medical staff [13] . All those factors result in decreased quality-of-care and patients' safety [14, 15] .
Some studies suggest that stress observed in nursing staff working in rehabilitation services may be related to the diagnosis of the patients and the severity of the lesions [16, 17] . Another study including 16 caregivers working with patients in a vegetative state showed that the level of anxiety and depression was correlated with unsatisfactory relationships with family and possible death of patients [18] . However, specifically the presence of burnout among medical teams managing patients diagnosed in a vegetative state and in a minimally conscious state has never been investigated. Therefore, it was decided to assess the burnout in healthcare workers managing patients with severe brain injury and impaired consciousness.
Methods
Forty institutions (neurorehabilitation centres and nursing homes) involved in the Belgian federal project on the management of patients with impaired consciousness were contacted in order to obtain their consent to participate in the study. Following agreement, the Maslach Burnout Inventory (MBI; French or Dutch version) [4] , a standardized questionnaire assessing burnout syndrome, was sent by regular mail together with a form explaining the aim of the study. Participants were asked to fill in the questionnaire only if they wanted to participate in the study. The questionnaire was anonymously completed and was returned by the referent of each institution. This procedure was approved by the ethics committee of the Faculty of Medicine of the University of Liège in Belgium.
The MBI questionnaire, which has become the 'almost universally accepted gold standard to assess burnout' [19] due to its high reliability and validity [4, 20] , consists of 22 personal statements in which the participant has to estimate the frequency at the professional level on a 7-point Likert scale, ranging from never experiencing those feelings (0 points) to having those feelings every day (7 points). The total score varies from 0-132. The questionnaire measures three components of burnout: emotional exhaustion, depersonalization and personal accomplishment. The emotional exhaustion sub-scale contains nine items such as 'I feel emotionally drained by my work' with a score varying from 0-54. The depersonalization sub-scale includes five items such as 'I do not really care what happens to my patients', with a score from 0-30. The personal accomplishment sub-scale is composed of eight items such as 'I have accomplished many worthwhile things in this job' with a score ranging from 0-48. Each of the three components was divided into low, moderate and high level according to the recommendation of the authors of the MBI. High mean scores on emotional exhaustion and depersonalization scales and low mean scores on personal accomplishment are suggestive of burnout [21] . However, for the determination of the level of burnout (i.e. moderate or high), the methodology used in previous studies [5, 12] was adopted. Since the personal accomplishment does not always correlate negatively with the first two sub-scales, it was removed specifically from the calculation of burnout. Burnout was therefore considered moderate if the participant had a score >26 at the emotional exhaustion scale or a score >9 at the depersonalization scale and a high burnout was considered if the participant had both a score >26 at the emotional exhaustion scale and a score >9 at the deperzonalization scale [4, 5, 12] .
The following demographic data were also collected: age, gender, profession (i.e. physician, nurse/ nursing assistant, physio/speech/occupational therapist or psychologist/social worker), expertise in the care of patients with disorders of consciousness (i.e. <4 years, between 4-9 or >9 years), amount of time spent with these patients (i.e. hours per week) and working place (i.e. neurorehabilitation centre or nursing home).
Statistical analyses were performed using STATA software (Stata Statistical Software; Release 11. College Station, TX: StataCorp LP 2009). A series of Chi-square tests were conducted to determine if the proportion of participants was higher depending on the presence or absence of burnout for the following variables: gender, profession, expertise and working place. Kruskal-Wallis tests were also performed to determine if the age of the caregiver and the time spent with patients were different depending on the presence or absence of burnout. Same analysis using Chi-square and Kruskal-Wallis tests were replicated for the three sub-components of burnout (i.e. emotional exhaustion, depersonalization and personal accomplishment). Finally, a multivariate analysis with a logistic regression (stepwise backward selection) was performed to highlight the variables associated with burnout. Results were considered significant at p < 0.05.
Results
All centres included in the federal project participated in the study. From the 1068 questionnaires sent out, 568 were collected (53% response rate). Forty-five questionnaires were removed from the analysis due to too many missing responses or unclear answers. Five hundred and twenty-three questionnaires were therefore included in the analysis. The average age of participants was 37 (SD ¼ 10) years (449 women) and the average time spent with patients who have suffered severe brain damage was 19 (SD ¼ 14) hours per week. Table I shows the percentage of participants for the working place, profession and expertise.
According to the MBI questionnaire, 93 participants presented a burnout (18%). A moderate burnout was observed in 76 responders (15%) and 17 caregivers (3%) showed a high burnout (Figure 1 ). Moderate-to-high emotional exhaustion was present in 171 participants (33%) and moderate-to-high depersonalization in 186 responders (36%). Personal accomplishment was considered low in 15 participants (3%) ( Table II) . Among the burnout responders, 63 out of 93 (68%) presented a high emotional exhaustion, 47 (50%) had a high depersonalization and 10 (11%) showed a low personal accomplishment.
Globally, a difference between proportions of participants with and without burnout was found for the profession (Table III) . Burnout was higher among nurses (24%) and nursing assistants (23%) than other occupations (8.5%). The time spent with patients was also a factor of burnout with burnout participants spending more time with patients (23 AE 14 hours) than participants who did not present the syndrome (18 AE 14 hours). Finally, a difference was also observed for the working place with more burnout in nursing homes (23%) than in rehabilitation centres (14%). No significant result was obtained for the age, gender and expertise (Table IV) .
For the emotional exhaustion sub-component, only a difference for the profession was observed with nurses and nursing assistants presenting more exhaustion than other jobs. No significant result was obtained for the other variables (i.e. working place, age, gender, expertise and time) (Table IV) .
For the depersonalization sub-component, no significant difference between proportions for the profession was obtained. However, the proportion of participants with high depersonalization was greater among nurses and nursing assistants (12%) as compared to other professions (4%). A difference according to the time was also measured with a greater number of hours spent with patients for participants with high depersonalization (27 AE 13 hours) than for participants with a low (18 AE 14 hours) to moderate (19 AE 13 hours) depersonalization. No significant result was obtained for the working place, age, gender and expertise (Table IV) .
For the personal accomplishment sub-component, no significant difference was obtained for the profession. The proportion of responders with a low achievement seemed nevertheless greater among nurses and nursing assistants (3%) than for other professions (0.2%). A difference in the age was also found with a lower age for participants with higher personal accomplishment (37 AE 10) than for participants? with a low-to-moderate personal accomplishment (40 AE 9). A difference was also obtained depending on the time spent with patients, the number of hours was numerically less for participants with high personal accomplishment (18 AE 13 hours) than for participants with low (36 AE 7 hours) or moderate (22 AE 15 hours) personal accomplishment. No significant result was found for the working place, gender and expertise. Table IV shows the chi-square values and p-values for the burnout and its three sub-components (emotional exhaustion, depersonalization and personal accomplishment). Finally, logistic regression showed that the profession was the most associated variable with the burnout (more exactly nurses and nursing assistants) (z ¼ 2.63; p ¼ 0.009).
Discussion
The aim of this study was to evaluate the prevalence of burnout among healthcare workers taking care of patients with severe disorders of consciousness. The results showed moderate-to-high burnout in 18% of the participants (defined by severe emotional exhaustion and/or severe depersonalization) suggesting that almost one out of five members of the medical team could potentially suffer from this condition. This is particularly pre-occupying as burnout leads to high rates of absenteeism, lower productivity and represents a significant cost in terms of healthcare [22] . Previous studies using the MBI reported widely varying burnout rates among medical and paramedical teams, ranging from 15-82% [10, 14, [23] [24] [25] [26] . For instance, in several studies, prevalence for burnout in anaesthesia and critical care medicine was present in $30% of nurses and $40-50% among physicians [27, 28] . This discrepancy can be explained by the important methodological heterogeneity existing across studies (i.e. recruitment, population, used scale, cut-off score, burnout definition, etc.) [10, 23, 24] . Similar results have been reported in oncology wards [29] where the level of environmental stress is important, as it can be the case when dealing with patients who have suffered severe brain injury and who are unable to communicate.
On the other hand, one third of healthcare workers (33%) showed moderate-to-severe emotional exhaustion. This component has been previously related to workload [30] and qualitative job demands in combination with low job resources (e.g. autonomy, social support, supervision relationship and performance feedback) [31] . Moreover, in this study, one third (36%) of the responders also presented moderate-to-severe depersonalization. These last two results are in line with previous medical studies. Indeed, prevalence of emotional exhaustion and depersonalization among cancer care provider studies seems to be $36% and 34%, respectively [29] . Among medical residents, emotional exhaustion has been shown to be $41-50% and depersonalization $34-70% [23] . Another study including nurses from different specialties reported 23% of emotional exhaustion and 5% of depersonalization [5] . Finally, 3% of this sample presented a low personal accomplishment, with nevertheless an increase of 11% when assessing burnout participants only. Even though emotional exhaustion and depersonalization rates are higher, low personal accomplishment (and hence low job satisfaction) is important to consider as it can lead clinicians to leave their position. It is particularly relevant as we know that a lack of caregivers decreases quality-of-care and increases job stress which, in its turn, can contribute to burnout [32] . According to the analyses, the variable 'profession' was the most associated with burnout. Nurses and nursing assistants were more likely to suffer from burnout (respectively, 24 and 23%) than physicians, speech/occupational or physio-therapists, psychologists or social workers (8-10%). Consistently, the proportion of emotional exhaustion, depersonalization and low personal accomplishment was also greater for those professions in the univariate analysis. Given the nature (e.g. tasks, proximity and time spent with patients) and emotional demands, the nursing team is most likely to develop burnout [5] . The syndrome may be subsequent to a deterioration of relations with the medical team or a difficult relationship between nurses and patients or patients' family. Several studies have also shown that, despite a very positive image of the profession, the majority of nurses in Belgium reported insufficient teamwork, organizational support and social recognition [33] . Moreover, an international study showed that higher levels of burnout among nurses were associated with lower ratings of quality-of-care [34] .
Burnout also seemed higher according to the time spent with patients who are unable to communicate. Indeed, the more important the time spent with patients, the greater is the number of healthcare workers with burnout, as previously observed [28] . Moreover, the number of hours worked in a stressful environment may participate in burnout [6] . The proportion of participants with burnout was also more important according to the place of hospitalization and, more particularly, in nursing homes. This result could be explained both by the type of population and by the initial training of the medical staff practicing in a nursing home. Indeed, healthcare workers must deal with chronic patients, often young, who are no longer evolving and whose prognosis is often limited. Because these patients remain in these institutions for a long time, the hope of recovery fades as time goes by and grief may be experienced by caregivers. Additionally, the healthcare team mainly takes care of elderly patients and may feel helpless when faced with management of patients with severe brain damage who need specific care they may not be familiar with. Inadequate preparation [35] and exposure to death [30] can therefore lead to burnout. It is nevertheless difficult to disentangle if burnout is the consequence of working with patients with severe brain injury or more generally the results of working with elderly patients. Further studies should be investigated to answer this question. Meanwhile, recent studies have shown the importance of developing skills in geriatric units in order to prevent emotional exhaustion [7, 36] . Finally, the number of participants with low personal accomplishment was higher in terms of age, younger caregivers having a higher personal accomplishment than older ones. This difference could potentially be explained by generational differences. Taking the example of the nurses, older caregivers have previously been described as Burnout in caregivers managing post-coma patientsidealistic, hard-working and avoiding contexts where they could be confronted to the limit of their knowledge, whereas younger caregivers have been described as realistic, seeking balance between work and family and seeking greater levels of excitement in their work [37] . These differences could lead to low job satisfaction and therefore low personal accomplishment among older caregivers as they may be easily overwhelmed if their life is centred on their work but also because the field of disorders of consciousness has recently increased confronting clinicians with a new expertise to acquire. This constitutes a real problem as the nursing population is getting older [38] . Effective retention strategies (e.g. specific recurrent training, psychological assistance) will have to be developed in order to increase job satisfaction among older caregivers [32] . This study is the first to investigate burnout in caregivers of patients with severe brain injury and disorders of consciousness. Considering the average response rate (53%), one should, however, be cautious with the generalization of the findings. One could argue that the percentage of responders among the different professions managing patients recovering from coma was not homogeneous (i.e. more nurses filled in the questionnaires compared to other occupations) which could amplify and/or minimize the effect of burnout within a profession. Nevertheless, the statistical analysis took into account this parameter. Besides, this sample is representative of the composition of a typical medical team as the number of nurses/nursing assistants is usually higher than other professions (such as physicians, speech/occupational or physio-therapists, psychologists or social workers). One could also argue that this study took place in Belgium and could therefore lead to bias based on organizational and governmental issues. Comparison between studies performed in various countries is complicated as findings may differ as a result of differences in cultural, educational and organizational backgrounds [23] . Nevertheless, further investigation is needed to confirm these results and to generalize them across countries and professions.
In conclusion, about one out of five caregivers in this study suffered from burnout. Burnout affects caregivers' wellbeing and therefore the quality-ofcare that may be provided to the patients. Treatment and prevention of burnout are needed to increase the medical staff's quality-of-life and productivity. There are nowadays no preventive or therapeutic measures which could meet the scientific requirements for guidelines [27] . However, several studies highlighted the importance of an effective adjustment (i.e. relaxation, cognitive strategies, communication skills, problem-solving and capacity building of adjustment to stressful situations), a sufficient social support and an appropriate organizational structure to maintain professional satisfaction and good quality-of-care [39, 40] . For example, regular team meetings and supervision sessions may improve the social climate in hospitals and enhance communication [41] . Detecting signs of chronic stress disorder such as work overload and value conflict should be considered as a priority to prevent burnout among medical and paramedical teams working with disorders of consciousness.
